Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.045; wR factor = 0.180; data-to-parameter ratio = 18.3.
The title compound, C 15 H 20 O 5 S, is an intermediate in the synthesis of a new type of poly(amidoamine) (PAMAM) dendrimer. The cyclohexane ring exhibits a chair conformation, with C-C bond lengths in the range 1.518 (3)-1.531 (3) Å and C-C-C angles in the range 110. 45 (19)-112.09 (19) ; these agree well with the values in other cyclohexane derivatives described in the literature. In the crystal structure, adjacent molecules are linked by O-HÁ Á ÁÁO hydrogen bonds. The H atoms of the methyl group are disordered equally over two positions.
Related literature
For related literature, see: Ahmed et al. (2001) ; Bucourt & Hainaut (1965) ; Dunitz & Strickler (1966) ; Grabchev et al. (2003) ; Luger et al. (1972) ; Wang et al. (2004) ; van Koningsveld & Jansen (1984) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx; Ày; Àz þ 1.
Data collection: RAPID-AUTO (Rigaku, 2004 ); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) (Grabchev et al.,2003; Ahmed et al.,2001; Wang et al.,2004) . To improve the lipophilicity of PAMAM dendrimers and provide a new type of linker with special stereostructure, a series of cyclohexane derivatives were synthesized. In our synthetic work on PAMAM dendrimers, we obtained the title compound, and report here its crystal structure.
The crystal structure shows that molecules are linked by O-H····O hydrogen bonds and the cyclohexane ring exists in the chair conformation. The mean C-C bond length of the cyclohexane ring is 1.524 (3) Å, which is close to the value in trans-1,4-cyclohexane dicarboxylic acid (1.523 (3) Å; Luger et al., 1972) . The mean endocyclic angle is 111.3 (2)°, which is close to the value for an ideal cyclohexane ring, (C-C-C 111.1°; Bucourt & Hainaut, 1965 ) and the mean value in trans-1,4-cyclohexanedicarboxylic acid (111.4 (4)°; Dunitz & Strickler, 1966; Luger et al., 1972) .
Experimental trans-4-(Methoxycarbonyl)cyclohexanemethanol (10 mmol), triethylamine (10 mmol) and a small amount of trimethylamine hydrochloride were suspended in dichloromethane (20 ml), and p-toluenesulfonyl chloride (11 mmol) was added dropwise with vigorous stirring at room temperature; after 1 h the reaction was quenched by addition of water. The organic layer which separated was evaporated to give an oil and the oil was hydrolyzed in a methanol and aqueous NaOH (11 mmol) solution for 5 h at 323 K. The title compound was then obtained by acidification with hydrochloric acid and recrystallized from acetone. Colorless crystals suitable for X-ray analysis were obtained by slow evaporation of a cyclohexane and acetone solution at room temperature.
Refinement
The carboxyl H was located in a difference Fourier map and refined freely to an O-H value of 0.89 (4) Å. The other H atoms were placed in calculated positions and refined in the riding model approximation, with C-H = 0.93, 0.96, 0.97, or 0.98 Å for benzene, methyl, methylene or methine H atoms, respectively. For carbon-bound H atoms, U iso (H) = 1.2U eq (C).
The H atoms of the methyl group are disordered equally over two positions. Figures   Fig. 1 . The molecular structure of the title compound, with displacement ellipsoids drawn at the 20% probability level. 
